This article reviews empirical scholarship on preventable actual causes of death-namely, physical activity, food, and trafficinduced injury-related built environment interventions that lead to health improvements. A systems perspective built on the ecological health model is offered that addresses social determinants of health-and place-based contexts. In doing so, this article offers examples of upstream approaches to address the actual causes of death and ends with guidance on planning practice, research, and teaching organized around the research divisions of the Association of Collegiate Schools of Planning.
Introduction
In 1993, the then director of the Centers for Disease Control and Prevention (CDC), William Foege, and Michael McGinnis published a groundbreaking work on ''Actual Causes of Death in the United States,'' linking risk behaviors such as tobacco use, poor diet, and physical inactivity with the United States' CDC 1990 mortality data. Nearly ten years later, in 2004, Mokdad, colleagues, and the then CDC Director Julie Gerberding continued this reporting for 2000 mortality data. These pairings allowed for the unprecedented quantification of risk behaviors as actual causes of death (Danaei et al. 2009 ). For example, although it was generally known by the year 2000 that poor diet and physical inactivity are linked to obesity and obesity-related deaths, it was not until Mokdad et al. highlighted these risk behaviors and their associated health outcomes that the public health field seriously considered the urgency of adopting a broader and more ecologically targeted preventive orientation (Danaei et al. 2009; Galeo et al. 2011; Pugh and Zarus 2012) . This article proposes that planning can provide appropriate and important direct interventions for three actual causes of death: physical inactivity, poor nutrition, and traffic-induced injury.
Statistics based on the actual causes of death perspective (see Table 1 ) suggest a need for increased investment in prevention and a focus on population-level health behavior change, both of which can be supported through environmental design and land use strategies. For example, in the year 2000, while tobacco was the number one actual cause of death, poor diet and physical inactivity followed as a close second. These are aggravated by sedentary lifestyles and high-fat/low-fiber diets, behavioral risk factors both closely associated with many of the leading causes of death such as heart disease, cancer, and diabetes. Just as striking is the sharp increase in the prevalence of childhood obesity in the United States. Obesity in adolescents (aged twelve-nineteen) has more than quadrupled since 1970, reaching a rate of 21 percent in 2012 (Ogden et al. 2014 ; National Center for Health Statistics 2012). Today, nearly one in three children in the United States is obese or overweight, one in three American adults is obese, and over two-thirds of adults are overweight (Flegal et al. 2010) .
Public health, as opposed to clinical medicine, has a unique link to the community planning fields in that it has traditionally focused on the health of populations rather than of individuals (Farr and Virchow 2009 ). This emphasis on phenomena occurring at the broader community level unites public health with the variety of design fields involved in urban and regional planning.
The growing focus on improving quality of life is directly measured by actual causes of death. This stems from adoption of an ecosocial or social-ecological systems perspective within public health (Sallis and Owen 1997 ). Brofenbrenner's (1977 Brofenbrenner's ( , 1979 ecosocial perspective emphasizes host-agentenvironment interactions at the micro-, meso-and macrosystem levels without targeted guidance for health promotion interventions. McLeroy et al. (1988) defines the layered factors of influence beginning with the intrapersonal (characteristics of the individual), interpersonal (formal and informal social networks and social support systems), institutional (social institutions), community (mediating institutions, relationships and power), and public policy (multilevel laws and policies). While genetics plays a powerful role in personal health outcomes, biological development is governed by the process of ''embodiment'' of the human body's material environment and social structure, and the ways that these create different pathways between exposure, susceptibility, and resistance (Bartley, Blane, and Montgomery 1997; Krieger 2001) . Just as public health's social ecological model (SEM) considers the impact that biological, ecological, and social factors have on population health, an SEM for planning recognizes that community health is affected by these factors in addition to those related, but more specific factors traditionally attributed (e.g., economic vitality, housing, and education; Lee and Moudon 2004) .
The planning literature has shown an increased interest in models integrating the social, behavioral, and economic sciences with the study of ecosystems (Grimm et al. 2000; Tzoulas et al. 2007; Van Kamp et al. 2003 ). An example of such that is particularly relevant to urban planning might be residential segregation or exclusionary zoning policies and how they affect health outcomes differentially among population subgroups. Residential segregation leads to higher rates of economic deprivation among many African Americans who choose neighborhoods based on housing affordability (Williams 1999) . Many of these neighborhoods have poor access to healthy foods, unsafe and inaccessible places for physical activity (PA), limited transportation options, and higher exposure to environmental toxins such as waste facilities and lead paint in older homes (PolicyLink 2011) . At the individual level, these exposures increase risk in turn for obesity (Hyman 2010) , mental illness (Genuis 2008) , hypertension (Taylor 1996) , and chronic kidney disease (Soderland et al. 2010) .
This demonstrates the important role urban planners can play in addressing actual causes of death, by systematically shaping ''ecological'' dimensions of health Corburn 2004) . Chronic diseases and the distribution thereof are the long-term, cumulative effect of the daily choices people make, based on the choices available to them to be active or sedentary, to eat a healthy diet, or to engage in certain risk behaviors. These choices are shaped for each individual by socioeconomic circumstances, environmental conditions, and/ or the public policies and regulations that, when compounded upon one another, lead to either good health or chronic disease (Bartley, Blane, and Montgomery 1997; Botchwey et al. 2009 ). The choices essentially become default routine behaviors that have a major impact on health outcomes (Frieden 2010 ). The quality of the built environment can have profound effects on these health outcomes; for example, in one study (Diez-Roux et al. 1997) , neighborhood variables were shown to have greater correlation with prevalence of chronic heart disease than with factors relating to the individual. Thus, planning practitioners should find the recent research on actual causes of death to be helpful in justifying planning decisions; they can point to the evidence from these studies to show that planning strategies such as parks, bike lanes, and traffic calming devices are important because they support the health and safety of the population.
Planners are charged with the duty to uphold the health and welfare of populations. The American Institute of Certified Planners (AICP 2009) Code of Ethics and Professional Conduct obligates certified planners to ''have special concern for the long-range consequences of present actions'' and to ''pay special attention to the interrelatedness of decisions.'' Planners are able to cast visions, evaluate multiple paths, and implement the soundest approach.
In the nineteenth century, the primary health concerns were infectious diseases with much of the solutions targeting direct transmission pathways and thus elimination of the source or limiting access to it as done with the concerns over Cholera and the Broad Street Pump in 1854, and Typhoid Fever in the 1880s. Planners of the twentieth and twenty-first centuries are still addressing issues like clean water, safe sewage disposal, and overcrowding especially in developing nations and discrete parts of developed nations. Today's planners have chronic rather than infectious diseases-obesity, cardiovascular disease, and the like-as the dominant disease burden of the population that are associated with environmental exposure or to the complex ecological framework developed over the course of an individual's life. While planning research recognizes PA, dietary choices, and other place-based risk behaviors as important factors for consideration, the majority of this work to date has not adequately integrated assessments and recommendations according to an ecological framework that addresses the multiple scales and complex interactions of the resulting health outcomes. These are ''upstream'' approaches, with the intention of ''ameliorating the social and environmental conditions producing disease'' (Brandt and Gardner 2000, 708) . The current shift in public health toward actual causes of death perspective presents an opportunity for urban planners, architects, and designers to promote their important role in addressing root health risks-including poor diet, physical inactivity, and motor vehicle injuries-through improved design of the built environment. If US obesity rates continue as projected, by 2018 the United States will spend US$344 billion in health care costs to address comorbidities like diabetes and hypertension, representing approximately 21 percent of total projected health spending on direct health care (United Health Foundation 2009). Treatment of these related chronic diseases with ''downstream'' approaches such as medication and hospitalization is a limited and costly approach. Instead, upstream approaches provide a population-based strategy to improve social and physical contexts; these focus on healthy diet, PA, and remediation of other default risk behaviors based on interventions in the built environment that planners can orchestrate. These changes can support healthy lifestyles and may extend health benefits to both obese and nonobese populations, as well as reducing future prevalence of obesity (Botchwey, Trowbridge, and Grimm 2010; Flegal et al. 2010 ).
The climate is ripe for these upstream solutions, many of which have come into prominence in the recent years. Numerous public health and planning institutions recognize the need to address public health issues through planning. US Surgeon General, Regina Benjamin, pointed this out in her 2010 Vision for a Healthy and Fit Nation (US Department of Health and Human Services 2010), recommending communitybased strategies for provision of access to healthy food and PA. The Community Health Needs Assessments that nonprofit hospitals are required to complete under the Affordable Care Act (Section 9007) offers another avenue for professionals in the medical, public health, and planning fields to identify local health concerns and implement evidence-based interventions that include those addressing the ''social, economic and environmental conditions that act as the primary determinant of individual and population health determinant of health'' (Rosenbaum 2013, 1; US CDC 2013) . Likewise, the US Department of Health and Human Services' Healthy People 2020 (2011) calls for addressing health issues through planning interventions. This select set of the Healthy People 2020 objectives that fall within the realm of engagement for planners and designers, regarding the social determinants and changing contexts, represent an important subset of avenues for participation in this arena (see Table 2 ).
A number of efforts that are central to planning have called for more multi-sector approaches to healthy communities. The Partnership for Sustainable Communities (2013, 1) Initiative recognizes the need to work across disciplines in order to ''creating vibrant, healthy neighborhoods that provide more housing options, economic opportunities and efficient transportation.'' The American Planning Association refers to public health practitioners as natural allies (Morris 2006) . The Community Design and Public Health Workforce Expert Panel, convened in 2012, recommends both practice and academic training to improving the supply of ready professionals to advance this work (Dyjack, Botchwey, and Marziale 2013) .
The aim of this article is to clarify planning's role in public health initiatives that focus on health risk factors and follow an ecological framework. The authors critically assess recent research and findings on three preventable actual causes of death that have demonstrated key built environment components-namely, physical inactivity, poor nutrition, and traffic-induced injury (see Table 3 ). Because it illustrates so well the importance of integrating competencies and knowledge bases across fields, these three high-priority areas are discussed from an SEM perspective, one that integrates individual variables into a multidimensional framework that considers the impact each one has on the others. This article then ends with guidance on planning practice, research, and teaching organized around the research divisions of the Association of Collegiate Schools of Planning.
Method
The authors sampled recent literature to summarize and establish the current knowledge base on PA, nutrition, and injury related to the built environment. The review is in part secondary, with a significant basis in existing literature reviews. To begin, authors identified recent literature reviews on PA, food, and injury related to the design of the built environment. These reviews established the current state of knowledge on health and the built environment. The authors used these reviews as baseline knowledge and a source for additional search terms to apply to extend and connect the knowledge on all three actual causes of death topics.
The authors used the online database Academic Search Complete to identify peer-reviewed articles associated with the actual causes of death, focusing specifically on PA, nutrition and injury, and the built environment. The authors acknowledge the limitations of using just one search engine, as it may not cover all of the relevant literature. Only studies with measurable outcomes were used for this article. Studies were analyzed to determine data sources and sample populations and were compared with findings from previous literature reviews.
The range of search terms for PA, food, and traffic injury articles was broad, mirroring the approach taken in Mokdad et al. (2004) . This was done to ensure a complete list of sources from which to draw (see Table 4 ). The search results revealed that since 2002 there has been a significant increase in the number of articles discussing these topics. Yet, as Figure 1 illustrates, there is still a limited number of studies measuring the association between traffic injury and the built environment.
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3 Built environment: all things human-created and human-influenced, including those urban design features of places and characteristics of the physical and natural environment that influence the population's daily choices and cumulatively health outcomes Physical activity: moderate and vigorous aerobic physical movement that increases cardiorespiratory fitness and contributes to muscle strengthening. Based on definitions set by Healthy People 2020 (2011) Healthy food: foods recommended by the Dietary Guidelines for Americans, specifically nutrient-dense foods and beverages that are low in added sugar, as well as fruits and vegetables, whole grains, and lean proteins (US Department of Agriculture and US Department of Health and Human Services 2010). Access to healthy food focuses on poverty, youth and elderly population, transportation, and residents' proximity to food sources Injury: in this article, ''injury'' refers to traffic safety because it is the most relevant, as traffic accidents are one of the leading actual causes of death and tend to be closely affected by the built environment. Traffic safety is measured in the literature in various ways, ranging from measuring incidences of traffic collision or severity of injuries sustained in traffic collisions to simply measuring numbers of fatalities occurring from traffic collisions Food-related articles have become more numerous within the past five years, but the discussion of health and the built environment is still predominantly focused on PA.
Findings

Physical Activity and the Built Environment
Physical inactivity is the actual cause of death, receiving the most attention in public health and planning literature. PA is essential to a healthy lifestyle, yet many Americans do not meet the recommended levels of exercise. According to the CDC, only 21.9 percent of adults engage in some form of PA at least five times a week (Centers for Disease Control PreventionNational Center for Health Statistics 2010). Because physical inactivity is the second highest in the ranking of actual causes of death, and because planners' significant impact on the built environment can contribute very directly to this issue, it is worth investigating how planning can be used to deal with the problem of physical inactivity. This section discusses a number of studies examining the relationship between PA and design features, such as sidewalks and bike lanes, street connectivity, mixed-use developments, parks, and public transit.
Features of the built environment that impact PA include street connectivity and safety, the presence of pedestrian/ bicycle infrastructure, availability of desirable destinations, and a wide range of other determinants. The findings from Frost et al.'s (2010) review of the built environment and health, although limited to rural settings, echoes findings from Dill's (2009) study of Portland's urban environment, which found that bicyclists heavily favored routes with bicycle lanes and paths or streets that include dedicated bicycle boulevards. Only 8 percent of Portland's road network contains such bicycle infrastructure, yet 50 percent of the miles logged by participants in the study, a somewhat limited sample of 166 people, occurred on a street with some type of bicycle infrastructure. Sixty percent of the participants, although all frequent cyclists and thus not a fully representative study group, were able to meet or exceed recommended levels of PA by bicycling for everyday travel. Similarly, studies find that the presence, connectivity, and quality of sidewalks in both urban and suburban locations were associated with higher rates of walking (Hess et al. 2001; Rodriguez, Khattak, and Evenson 2006; DeBourdeaudhuij, Sallis, and Saelens 2003) . The presence of street lighting, especially in unsafe or crime-ridden areas, is also a significant factor affecting use of active transportation modes (Painter 1996) . Studies on street connectivity found that, after controlling for demographic, economic, and geographic variables, smaller block size and better street connectivity (greater intersection density) are associated with high levels of walking and cycling (Baran, Rodriguez, and Khattak 2008; Berrigan, Pickel, and Dill 2010; Hess et al. 2001; Rodriguez, Khattak, and Evenson 2006) . Pikora et al. (2003) undertook a Delphi study-an emergent technique used to creatively extract ideas from a body of experts-to look at environmental factors affecting walking and cycling, and derived from it a framework for active transportation mode choice that comprises four sets of determinant features: functional, safety, aesthetic, and destination.
High density and a mixture of land uses have also been shown to affect PA. Both high residential density and housing unit density have been associated with higher levels of moderate to vigorous physical activity (MVPA; Troped et al. 2010) , while the presence of vegetation had a negative correlation. Both high-density and mixed-use development have been associated with utilitarian walking, while controlling for those who choose such communities because they like to walk (Handy, Cao, and Mokhtarian 2006) . Land use mix was associated with 
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a 12 percent reduction of the likelihood of obesity across gender and ethnicity in an Atlanta, Georgia study (Frank, Andresen, and Schmid 2004) , with each additional hour spent in a car per day associated with a 6 percent increase in the likelihood of obesity and each additional kilometer walking per day, a 4.8 percent decrease. Likewise, the presence of destinations such as schools and stores within 1,500 meters has been associated with higher walking levels among residents (McCormack, Giles-Corti, and Bulsara 2008) . Several studies discuss the impact of parks on neighborhood PA. Studies show that people with access to parks are more likely to attain high levels of PA (Diez-Roux et al. 2007; Giles-Corti et al. 2005; Zlot and Schmid 2005) , and the higher the density of resources in a park, the farther people will travel to use them. PA levels increased, especially among youth under driving age, with both the number of parks located near participants' homes (Cohen et al. 2006; Kaczynski et al. 2009 ) and with total acreage of parks within participants' neighborhoods (Zlot and Schmid 2005; Kaczynski et al. 2009 ). In one Canadian city, researchers found that each additional park within a one kilometer radius of participants' homes (N ¼ 585) increased the likelihood of participating in MVPA by 17 percent (Kaczynski et al. 2009 ). Furthermore, parks with facilities such as basketball courts, playgrounds, and walking paths tend to have higher numbers of physically active people than do parks lacking these features (Shores and West 2008) . Such active facilities have been associated with lower body mass index (BMI) in children (Potwarka, Kaczynski, and Flak 2008) .
Research has also found school environments to be predictors of PA among children. The presence of street trees along routes to school, as well as higher land use mix, has been associated with higher rates of walking among children aged eleven to thirteen living within one mile of school (Larsen et al. 2009 ). Opening up schoolyards, with supervision during nonschool hours to address safety concerns, has been found to increase PA levels in children (Parley et al. 2007; Sallis et al. 2001) . Facilities within schoolyards such as basketball courts and soccer fields were found to increase PA levels during recess and after school (Sallis et al. 2001) , and multicolored playgrounds that allow for different types of activities were found to increase MVPA levels during recess (Ridgers et al. 2007 ) over unmarked or unstructured play areas.
Another significant predictor of PA is the presence and use of public transit. Children living near a high density of subway stations were found, on average, to have lower rates of obesity (Oreskovic et al. 2009) , and a higher density of bus and subway stops has been associated with lower rates of overweight among adults in New York City (Rundle et al. 2007 ), controlling for all other factors. On average, public transit users have been found to walk 8.3 more minutes per day (Edwards 2008) , and train commuters regularly walk 30 percent more steps per day than car commuters (Wener and Evans 2007) . In Salt Lake City (n ¼ 51), 65 percent of those who did not ride transit were obese, compared to 15 percent of longtime transit riders and 26 percent of new transit riders (Brown and Werner 2008; see Table 5 ).
These studies demonstrate that neighborhood features including the presence of sidewalks and bike lanes, street connectivity, mixed-use developments, parks, and public transit are associated with increased levels of walking and PA among residents, even though other factors, such as poverty levels and neighborhood safety and sidewalk connectivity, also influence the amount of walking and PA people engage in. Matters of planning and health are inherently intertwined. More studies are needed to measure the cumulative impacts of these built environment features and to address the lack of knowledge about their interactions.
Food and the Built Environment
Food has gained a great deal of attention since 2003, when conversations broadened from organic growing to highlighting local food production and issues around food security (Morland, Wing, and Diez-Roux 2002; Oberholser and Tuttle 2004; Raja, Born, and Russell 2008) . Studies showed more emphasis on the fact that patterns of eating differed between neighborhoods and that these differences had potentially significant effects (Diez-Roux et al. 1999) . The literature on food has thus progressed to emphasize access as well as healthy and unhealthy foods (Pothukuchi 2009) . A diet rich in nutritious foods such as fruits and vegetables has been associated with lower rates of heart disease, certain cancers, and diabetes. Yet, national studies have shown that less than 3 percent of men and less than 6 percent of women meet the recommended daily intake of fruits and vegetables (McCormack et al. 2010) . Many studies have shown that inadequate access to healthy food is associated with poor health (see Table 6 ).
In one study of minority populations in Detroit, Zenk et al. (2009) found that the presence of a large grocery store within a half-mile buffer of participants' homes was associated with higher fruit and vegetable intake. However, the increase in healthy food consumption was only significant among Latinos and not significant among whites or African Americans. The presence of a convenience store and fast-food restaurants was negatively associated with fruit and vegetable consumption (Zenk et al. 2009 ) and has been identified as a determinant of fast-food consumption (Lucan, Barg, and Long 2010) . Lucan, Barg, and Long's work with lowincome African Americans (n ¼ 40) in Philadelphia found that availability and cost were top barriers to fruit and vegetable consumption. In another study (N ¼ 10,623), African Americans' fruit and vegetable intake increased by 32 percent and white Americans' intake increased by 11 percent for each additional supermarket in the neighborhood census tract (Morland, Wing, and Diez-Roux 2002) .
Local food environments have also been found to impact residents' weights. In one study, the presence of supermarkets was associated with a lower rate of neighborhood obesity, whereas the presence of convenience stores was found to be associated with higher neighborhood obesity rates (Morland, Diez-Roux, and Wing 2006) . Another study, however, found no association between childhood obesity and proximity to Journal of Planning Literature fast-food outlets in urban, low-income neighborhoods already saturated with such establishments, suggesting, as the authors write, ''that altering fast-food restaurant locations without decreasing their number would not influence the prevalence of overweight in these children'' (Burdette and Whitaker 2004, 62) . Larson, Story, and Nelson (2009) completed a review of fifty-four studies and in doing so found that residents with better access to supermarkets and reduced access to convenience stores had lower rates of obesity and were more likely to meet recommended fruit and vegetable intake. However, neighborhoods with limited access to retail stores offering healthy food are often predominantly low-income, minority, or rural neighborhoods. Farmers' markets and community gardens are often seen as low-investment interventions to remedy food deserts in communities across the United States. McCormack et al. (2010) reviewed sixteen studies measuring the nutrition-related outcomes of farmers' markets. These measured the influence of the Women, Infants, and Children (WIC) food assistance program, various programs for seniors and community garden programs on behaviors, perceptions, and dietary intake. Overall, those receiving farmers' market benefits or with access to community gardens were more likely to increase their intake of fruit and vegetables (McCormack et al. 2010) .
Further research is needed to determine health outcomes. In this review, the authors did not identify any studies with control groups that measure the dietary impacts of farmers' markets or weight-related outcomes. Studies on community garden projects in Australia and Toronto found participants to perceive that the garden improved their fruit and vegetable intake, increased PA, and provided a number of social benefits including learning opportunities, a sense of achievement, and a sense of connectedness with others (Kingsley, Townsend, and Henderson-Wilson 2008; Wakefield et al. 2007 ). The findings of a similar study in Denver (Teig et al. 2009 ) echo these social benefits that derive from volunteer activity, leadership, organizational activity, and recruitment involving outreach to other neighbors. Social capital can be derived from farmers' markets and community gardens, and educational opportunities about growing food can be derived from community gardens and community-supported agriculture (CSA) programs (Macias 2008) .
Areas with little or no access to healthy foods are often called ''food deserts.'' Food deserts are areas that lack adequate availability of stores selling healthy foods. For instance, the colonias (neighborhoods) of Hidalgo County, Texas, along the Mexican border, were identified as a food desert community because residents have much better access to convenience stores and fast-food restaurants than to grocery stores or supermarkets. Within the block groups contained by the colonias, 255 convenience stores and 204 fast-food restaurants were identified, compared to only three supercenters, eleven supermarkets, and seven grocery stores. The majority of residents (n ¼ 197; 78 percent) did not have access to a supermarket within one mile of their homes and many did not have a reliable mode of transportation to travel longer distances (Sharkey et al. 2009 ). This is important because convenience stores and other small stores do not offer the same availability of healthy foods as do large grocery stores and supermarkets (Laska et al. 2009 ). Studies have demonstrated that food deserts are more likely to occur in low-income neighborhoods and neighborhoods with high proportions of minorities, although reasons for the lack of healthy foods in small stores may differ across regions (Babey et al. 2008; Sharkey et al. 2009; Laska et al. 2009 ).
Studies demonstrate that residents of food deserts often have higher rates of obesity; however, the association between food deserts and obesity is complex (Schafft, Jensen, and Hinrichs 2009) . Rose et al. (2009) studied food deserts in New Orleans post-Hurricane Katrina and found that the term food desert has been broadly defined within the literature using a range of different measurement criteria. From their observations, the authors concluded that the term food swamps may be a more accurate portrayal of urban food access, describing areas in which unhealthy food options are significantly more abundant than healthy food options. Furthermore, a new online tool to help identify and plan targeted interventions for food deserts, the Food Desert Locator that was developed out of First Lady Michelle Obama's ''Let's Move!'' (2011) campaign, shows which census tracts are more than one mile from a supermarket in urban areas or more than ten miles from a grocery store in rural areas (USDA 2011). Healthy food access is the current term and emphasis for interventions that emphasize the significance of mobility as the most important determinant for healthy food access (Botchwey et al. in press; Coveney and O'Dwyer 2009; Burns and Inglis 2007; White et al. 2004) .
The healthiness of food has been shown to directly affect physical health in the form of disease and body weight (World Health Organization [WHO] 2003). However, eating healthy food is not simply a matter of choice; in some contexts, doing so is not even an option, and public health interventions alone can only go so far to change this fact. Planning plays a critical role in siting locations that sell healthy food and, thus, plays a critical role in public health, especially regarding equitable distribution of these amenities. Further research is needed on the structural and context-specific reasons that more healthy food options do not exist and to determine what needs to change in order for those options to become more possible.
Traffic Safety and the Built Environment
Due to their overwhelming frequency and thus impact, motor vehicle crashes are already a prominent focus of public health and policy efforts. Approximately 40,000 fatalities and 800,000 injuries occur each year from traffic accidents on American roads (Ewing and Dumbaugh 2009 ), making traffic injuries both the leading cause of death for US adolescents (CDC 2010) and the sixth-ranking actual cause of death for the entire US population (Mokdad et al. 2004) . Overall, the research indicates that suburban and rural areas tend to have higher rates of traffic fatality, particularly along suburban arterials and rural, undivided two-lane highways.
Recent literature establishes that features in the built environment at a variety of scales influence the prevalence of automobile collisions and the severity of resulting injuries to motorists and pedestrians. Urban sprawl has been associated with heightened traffic fatality risk, both of severity and of frequency (Ewing, Schieber, and Zegeer 2003; Clifton, Burnier, and Akar 2009; Dumbaugh and Rae 2009; Lucy 2003) . Traffic fatality rates have been found to be highest in the exurbs, compared to inner suburbs and cities (Lucy 2003) , and more compact development has been associated with lower traffic fatality rates among both drivers and pedestrians. Ewing, Schieber, and Zegeer (2003) call for further research into the relationship between development patterns and pedestrian fatality.
Regarding pedestrian-motor vehicle crashes, on average, 12 percent of those involved in traffic fatalities are pedestrians, a percentage that is disproportionately higher than the amount of walking that occurs within this country (Insurance Institute for Highway Safety 2014). Suburban areas are often associated with more pedestrian fatalities related to motor vehicle accidents (Ewing, Schieber, and Zegeer 2003) , and the occurrence of vehicle-pedestrian crashes tends to increase with vehicle operating speeds; therefore, low-speed urban streets often have fewer crashes involving pedestrians (Gårder 2004) . Pedestrian injury severity is also sensitive to vehicle impact; the higher speed in crashes with speeds of thirty miles per hour or greater results in dramatically increased fatality risk (Leaf and Preusser 1999) . It was previously thought that, because of greater traffic volume, urban roads are more dangerous than suburban or rural roads; however, current literature establishes that the incidence of motor vehicle collisions does not adequately measure the traffic safety risk of an area. Traffic speed has greater positive correlation with risk, when controlling for vehicle miles traveled (VMT) or crash severity, than does traffic volume (Ewing and Dumbaugh 2009) . Although traffic volume does positively correlate with the incidence of crashes, fatalities correlate more with VMT (Wier et al. 2009 ). New tools based on this emerging research, such as the Healthy Development Measurement Tool developed in 2006 by the San Francisco Department of Public Health, can estimate the potential impacts of land use and street-level planning choices on pedestrian crash risk.
Given the relationship between vehicle operating speed and pedestrian-vehicle crash severity, it is not surprising that nearly 25 percent of fatal or injurious motor vehicle accidents involving pedestrians or bicyclists occur on rural highways. Rural roads offer a different set of challenges for planners and traffic engineers trying to plan for pedestrian and bicycle safety. One study conducted in North Carolina (Carter and Council 2007) found that rural, undivided two-lane roads have the highest number of crashes fatal to pedestrians. Such severe crashes were most frequent on high-speed roads with unpaved shoulders and less roadway lighting (see Table 7 ).
Big box stores and commercial developments along highspeed arterials have been associated with higher crash incidences than have been pedestrian-oriented retail neighborhoods (Dumbaugh and Rae 2009) . Connectivity of pedestrian infrastructure and access to transit have been found to be negatively correlated, and the width of roads positively correlated, with the severity of injury sustained in pedestrian-motor vehicle crashes (Clifton, Burnier, and Akar 2009) . Sprawl has also been demonstrated to increase risk exposure among already high-risk teen drivers (Trowbridge and McDonald 2008) as well as to counteract efforts to decrease the number of hours teens spend behind the wheel (McDonald and Trowbridge 2009 ).
Traffic volume is also impacted by development patterns. Using the sprawl index, researchers have measured the relationship between certain development patterns and traffic safety. Their findings establish that density, mix of uses, and the presence of urban activity centers are associated with decreased daily mileage and lower traffic fatality rates (Trowbridge and McDonald 2008) . Importantly, fatality rates decline at an even faster rate than VMT when these features are present (Ewing, Schieber, and Zegeer 2003) .
Roadway design challenges old operating assumptions as well. Planners and traffic engineers, focused almost entirely on the safety of vehicle occupants rather than on the comprehensive safety of all potential road and sidewalk users, have long operated on the assumption that wider, straighter roads are safer. However, recent literature shows that this is not always true, particularly in urban areas. Narrower roads with features such as trees and planters alongside in urban areas are often safer for drivers, because these obstacles slow traffic down by design (Ewing and Dumbaugh 2009 ).
These studies show that traffic safety has a significant adverse effect on public health. It is also evident that planning plays a crucial role in this area of public health. In comparison with public health practitioners, planners have potential authority over some of the traffic factors which affect public health, including street design, traffic flow and speed, and access to transit.
Discussion
Placed within context, these findings show significant opportunity for intervention into public health issues on the part of planners and other community design professionals. This article is not the only such review to examine this space for opportunity. Early reviews limit their scope, and thus their framing, to a specific correspondence. This includes, for example, Frank and Engelke's (2001) exploration of urban form and PA, Evans' (2003) review of the connection between mental health and built environment features, and Shaw's (2004) look at aspects of housing as determinants of health.
Moving further, a number of well-developed models for understanding the link between health and the built environment have been proposed. Northridge, Sclar, and Biswas (2003) , for example, put forward a conceptual framework characterized by four sets of social determinants of health, the components of which interact with each other in various ways to affect health outcomes. The authors saw the social determinants that exist at the community level (built environment and Botchwey et al.
13 While each of these models is powerful in presenting a way of understanding the role planners can play in public health, the introduction of an actual causes of death approach as a connector between planning and public health fields adds an important new way to underscore the necessity of crossdisciplinary thought and practice. It necessarily encourages upstream collaboration on the part of these fields. This is not dissimilar, in theory, from the implications of Frieden's Health Impact Pyramid model, yet the ability to tie the framework to quantitative data such as that of Mokdad et al. lends the actual causes of death framework particular explanatory potential.
Conclusions
The adoption of actual causes of death perspective within public health has potentially significant implications for urban planning, architecture, and other design fields. A focus on upstream causes and intervention opportunities in dealing with high-priority epidemics such as childhood obesity naturally emphasizes the important role of the built environment in public health; it can center efforts on behaviors that involve significant environmental interaction, such as PA, eating, and transportation safety. Adoption among urban planning and design practitioners, researchers, and educators of an actual causes of death perspective can help better engage public health partners and health-oriented decision makers can help maximize positive quality of life and health outcomes and mitigate the negative.
Planning Practice
Planning practitioners and other place-based designers make decisions that shape the built environment, and thus the context that influences our decisions and health outcomes (Malizia 2005) . When gathering and analyzing information, practitioners can incorporate public health and safety as a prominent goal, and include data and analysis in their forecasting that connects place to health. Emerging tools such as Health Impact Assessment (Collins and Koplan 2009; Rutt et al. 2005; Ross et al. 2012; Ross, Orenstein, and Botchwey 2014) , design tools such as the Active Design Guidelines developed by the New York City Department of Health (Lee 2012) , and policies like that requiring Community Health Needs Assessments can greatly facilitate this process.
A variety of resources that are becoming available enables practitioners to quickly review and synthesize this growing body of literature, from one of the American Planning Association's Planning Advisory Service reports (Morris 2006) to resources focusing on individual topics or providing access to materials cutting across categories. To date, the American Planning Association has published at least fifteen reports guiding practicing planners who are interested in integrating health, food planning, and accessibility into their projects, complete with case studies, work sheets, and model zoning language. Two notable reports are ''Comprehensive Planning for Public Health'' (Hodgson 2011) and ''Healthy Plan Making'' (Ricklin and Kushner 2013) , which document how health components are in practice incorporated into comprehensive plans, either as a functional plan specifically targeting food, active transportation, and other public health factors or as one featuring these components woven through the primary planning document and offer case studies emphasizing health topics.
Among the first online sources was Design for Health (2009), a web site ''bridg[ing] the gap between the emerging research base on community design and healthy living and the everyday realities of local government planning . . . and tool development and public education.'' This includes research summaries concerning twelve topical areas and health impact assessment for planners. These summaries convey the state of current knowledge, gaps, and innovations, and offer a guide on benchmark values for quantifying assessments in this area. Another resource, InformeDesign (see http://www.informedesign.org/, accessed July 29, 2013), offers periodic syntheses of recent articles on health and the built environment. This work began in 2000 and now includes thousands of article summaries on twenty-six topics. The Built Environment and Public Health Clearinghouse (www.bephc.gatech.edu) explicitly offers a set of primers to help practitioners who are just beginning to work with these issues. It also offers model curriculum for planning, architecture, landscape architecture, and health impact assessment, readings, presentations, and a gateway to the built environment and public health community of researchers and practitioners.
Planning Research
Researchers in planning can use these resources to guide their engagement with this work using a multiscaled and multitopical systems approach. Ideas on how scholars can apply actual causes of death systems framework to research and practice are outlined here using the fifteen academic tracks of the
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Association of Collegiate Schools of Planning (ACSP 2009), many of which are combined in synergistic groupings. The ACSP tracks ''analytical methods and computer applications'' and ''planning for human health and safety,'' both of which offer overarching themes and research applications that touch on all five tiers of Frieden's (2010) Health Impact Pyramid. Qualitative and quantitative analysis methods, as well as spatial analysis with programs such as geographic information systems (GIS), can be utilized at each level of health intervention. The study of planning for human health and safety clearly involves research and interventions at all levels, thus providing the foundation for other planning tracks. ''Planning history'' and ''planning theory'' provide conceptual and historical foundations for the five tiers of Frieden's (2010) Health Impact Pyramid. While history shows that Euclidean zoning and the growth of the suburbs were planning models that decreased the incidence of infectious diseases in the twentieth century, theory now highlights the influence of these models on the chronic diseases of the twenty-first century (Corburn 2004; Sloane 2006) .
Planning tracks emphasizing Frieden's tier-1 social determinants of health-''changes in socioeconomic factors [ . . . ] that help form the basic foundation of a society'' (p. 591)-include ''economic development'' and ''gender and diversity in planning.'' Such tracks aim to reduce economic and social disparities, especially among minorities, the elderly, children, and other disenfranchised groups most impacted by health and safety concerns related to the built environment.
ACSP planning tracks associated with tier-2 contexts for health decisions-''interventions that change the environmental context to make healthy options the default choice'' (Frieden 2010, 591 )-include ''environmental planning and resource management,'' ''housing and community development,'' ''land use policy and governance,'' ''planning process and administration,'' ''regional planning,'' ''transportation and infrastructure,'' and ''urban design.'' Some of these content areas, such as urban design and transportation, have obvious implications for environmental contexts. Matters in other tracks, such as ''land use policy'' and ''regional planning,'' can also have significant effects on community layout through planning tools and development policies that impact density and placement of jobs as well as other community and regional facilities (Malizia 2006) . The development of new technological tools, such as complex systems modeling, the study of social networks, and spatial modeling capabilities like GIS continue to offer new insights into the complexity of battling the chronic disease epidemic.
Planning Pedagogy
Design and health curricula in higher education have grown exponentially; with just one cross-disciplinary course in 2003, there are now fifteen such courses taught across the United States as of 2013 (bephc.gatech.edu). The courses focus, variously, on Planning and Public Health Foundations, Natural and Built Environments, Vulnerable Populations and Health Disparities, and Health Policy and Global Impacts. They enroll students from a variety of disciplines including public health, planning, urban design, architecture, landscape architecture, and public policy (Botchwey et al. 2009 ). Other, allied courses can include modules or assignments to introduce this topic to students without taking up a full semester. A number of resources are available to guide instruction in this area, catalogued on www.bephc.gatech.edu.
A sustainable approach to strengthening planners' and designers' roles in bridging health and the built environment requires a three-pronged effort including practice, research, and teaching. Scholarship using actual causes of death perspective provides the basis for upstream policies and programs that integrate the rapidly expanding research base in urban planning and design. Research, teaching, and practice in planning and health could each benefit from a reframing that includes the social-ecological framework in order to better address the interaction and independence of variables that increase the influence of the prevailing actual causes of death: poor diet, physical inactivity, and motor vehicle injury.
To design places that address the socioeconomic determinants of health is within the ability of planners and designers of the built environment. In turn, creating healthy places itself also provides the evidence with which to justify further good planning. The planning disciplines of urban design, transportation, and land use have been shown to impact PA and, thus, directly improve public health. Likewise, planning has a direct impact on disease and obesity prevention due to its influence over access to healthy food. Finally, no field other than planning or civil engineering can have as great an impact on a population's mortality and personal injuries in the area of transportation. Thus, built environment professionals have a unique and crucial role to play in joining their particular knowledge bases and abilities to the work being done by the public health field. By making these connections explicit, working from a systems-focused actual causes of death perspective will allow us to foster livable and healthy places, and, most importantly, healthy people.
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